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Abstract
ThispaperanalyzestheoptimalexchangeratestrategyforfiveAsiancountries.
AsiancountriesweredamagedbyAsiancurrencycrisisin1997.Somechangedex-
changeratesystemsfrompegtofloat(managedfloat/flexible).Almostallcoun-
triesrecovered;however,muchdisputesurroundsthediscussionofwhetherornot
thefloatingexchangeratesystemisoptimal.Worldtrendhasbeentowardthe
adoptionofafloatingexchangeratesystem,butsomeAsiancountrieshave
adoptedpegexchangeratesystem.Thispaperpresentsempiricalresultsofafor-
malmodelingexerciseonalternativeexchangeratesystemsandsuggeststhata
floatingsystemmaycontributeagreaterdegreeofaggregatewelfare.Findings
indicatethatsomecurrentexchangeratechoicesarenotoptimalforsomeAsian
countriessuggestingincreasedwelfarefromachangeinsystems.
Heywords:Asia;currency;exchangeratesystem
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1.Introduction
In1997,Asiaexperiencedacurrencycrisisthatspreadtomanycoun-
tries,includingsomeAsiancountriesanalyzedlaterinthispaperand
alsotoLatinAmericancountriesandRussia.TheAsianfinancialcrisis
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hasprovedtobeamajorshocktotheworldeconomy.SeveralAsian
countrieswereseriouslydamagedbythecrisis.Fortunately,almostall
oftheaffectedcountrieshaverecovered.Thereare,however,manythings
thatwecanlearnfromthatcrisisthatwillhelpustopromoteinterna-
tionalfinancialstabilityanddevelopment.AsianandAssociationof
SoutheastAsianNations(ASEAN)countrieshaveattractedmuchinter-
nationalattentionfirstforextraordinaryeconomicperformanceandre-
Gentlyasaresultofamajorfinancialcrisis.By1997,prognosticators
spokeconfidentlyoftheadventof'Asiancentury.'SeveralAsianecono-
miespreviouslypraisedforbalancedbudgets,highsavingandinvest-
mentrates,lowinflationandopennesstotheworldmarketplace,went
intofreefall.Thereareimportantlessons,bothpositiveandnegative,
thatonecanextractfromtheAsianexperience.
Theexchangeratesystemprovidesoneoftheselessons.Duringthe
firstyearofthecrisis,thecurrenciesofthefiveaffectedcountriesdepre-
datedrapidly,diminishingsubstantiallythewealthofthefivemiracle
economies.Severalcountrieschangedexchangeratesystemsfromfixed
tofloating,butthereremainsmuchdisputeabouttheultimateefficacy
ofthissystem.Inreality,thesimultaneouscrisesaffectingmuchofAsia
areasmultifacetedastheyaretiedtofundamentalproblems.However,
thefinancialcrisiswasalsoduetoanexchangerateproblem.
ThispaperusesthetraditionalMundell-Fleming(MF)modeltostudy
theeffectsofalternativeexchangeratesystems'andanalyzestheconse-
quencesonthemacroeconomicadjustmentofAsiancountries.Thecoun-
triesanalyzedinthispaperarethosedamagedbyAsiancurrencycrisis:
Indonesia,Korea,Malaysia,thePhilippines,andThailand.Thecrisisin
Thailand,followedbythoseinthePhilippines,Indonesia,andKorea,
sparkedthecurrentfinancialcrisisinMalaysia.Indonesia,Korea,and
Thailandchangedexchangeratesystemsfromfixedtofloating.This
paperanalyzeswhetherafloatingexchangeratesystemistheoptimal
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tlicy.
Thefollowingsectiondiscussesmodelingexchangeratesystems.Ithen
entanempiricalanalysisbasedonthisdiscussion,followedbyadis-
ionofthewelfareeffectsofexchangeratesystemchoices.
脚 2.ModelingtheExchangeRateSystem
Thissectionisapreparatoryonetoestimatewhatistheexchangerate
moptimaltoprofitlarger.Tokeepthingsassimpleaspossible,the
elhypothesizestwocountries,asmallcountryandalargeforeign
.nomy,forexample,U.S.orJapan.Thesesmallcountriesareprice-
ers.Theestimatedlog-linearmodelassumesthespecificationsbelow.
1series,exceptfortheinterestrates,areinnaturallogarithmsandin
iationsfromthelong-termtrend.
Equation(1)isthetypicalISschedulefortherealgoodsmarket,de-
edasrealdomesticincomeintheAsianeconomyY(nominalgrossdo-
Masticproduct,GDP,deflatedbytheconsumerpriceindex,CPI),which
assumedtobeafunctionofdomesticrealGDP,therealinterestrater
;definedasthenominalmoneymarketinterestrateminustherealized
?Iinflationrate),governmentexpenditureG,acompetitivenesspa-
etertherealeffectiveexchangerate(REER),theexternalbalance
(definedasthenetcurrentaccount),andanexternaldemand,Y*"一.i
.acountryestimated,*isaforeigncountry,tistime,anduisanerror
●
.3a皇Yiu+a2ri,+a;,G;,+a,REER、皇+a5BA,+a6Y㌔+u (1)
Forapegexchangeratesystem,theREERseriesisestimatedwiththe
finalexchangerateinsteadoftheREERunderafloatingratesystem.
Next,intheLMschedule(equation2),thecurrentmoneystockM
一83一
(definedasM2)isafunctionoftherealGDPlevel,theopportunitycost
ofholdingmoney(nominalinterestratei),theinflationlevelP,andthe
changeininternationalreserves(RES)heldatthemonetaryauthority.
Mi、=a,Y;t+a8iit+agPit+a且oRESi,+u
???
Equation(2)alsoisusedforpegandfloatexchangeratesystem.
Equation(31isthebalanceofpayment(BP)schedule,where,inafixed
exchangeratesystem,thenetexternalbalanceBAisdefinedasthesum
ofthenetcurrentandfinancialaccounts,asgivenbythedifferenceofthe
nominaldomesticiandforeigninterestratei*,acompetitivenesspa-
rameterREER,domesticactivityY,andforeignactivityY*.
.. =a11(i;,-i*it)+a,LREER;、+a,;,Y;、+a,aY*i、+u
???
Afree-floatingratesystemisassumedtokeepthebalanceofpayments
inequilibrium(BA=0),sothatinafloatingexchangeratesystemthe
computationbecomesequation4:
E(s)=a1亘(iiドi*iし)+a量2REERit+a且3Yit+a,4Y*it+u
?ー?
Thispaperassumesrationalexchangerateexpectations,which,inthe
absenceofuncertainty,impliesperfectforesight,E(S)=S.
Thisisnotarealisticassumption,however,Iusetheseriesofthereali-
zationsofthenominalexchangerateintimetasthebasisofthisanaly-
SIS.
Equation(5)isaPhilip'scurveequationthatlinksinflationwithpast
andfuturepricesandlaggedGDP.Theterma18isthechangeinnominal
exchangerateEX`i.Inafixedexchangerateregimethiscoefficient,a,s,is
equaltozero.
一84一 4
MODELINGANOPTIMALEXCHANGERATESYSTEMTOSOMEASIANCOUNTRIES
Piこ=a亘5Pi、,1+a且6P;、.1+a17Yi、.且+a18EX+u (5)
Thenextsectionprovidesestimatesbasedontheabovemodels.The
completemodelalsoreliesonthebehaviorofthemonetaryauthorities,
whichisalsodescribedhere.Onewaytoevaluatethecomparativeopti-
malityofthetwopossibleexchangeratesystemscanbederivedfroma
'simplelossfunction,whichenablesapolicy-makertocomparethewel-
fareeffectsofthealternativesystems.Thelossfunctionisdefinedbyde
SouzaandLedrut(2003)inequation(6):
U=(b,E(YJ-b2E(PJ),(6)
i　
whereYistheGDPseriesgeneratedbyequation(1)andPisthedepend-
entvariableofequation(5),thePhilipscurverelationship,b,istheweightI
assignedbythepolicy-makertogrowthandinflation.
3.Estimation
AllthedataarequarterlyfromIFS(IMF).Thesampleperiodisfrom
1986QIto2003Q2,withthemainreasonbeingdataavailability.Asian
countriesexperiencedsevererecessionbythemid-1980s,withanegative
GDPgrowth.Afterthat,theypulledthemselvesoutoftherecessionwith
remarkablespeed.ThetimeserieswasanalyzedwithaugmentedDickey-
Fullertestsforbothlevelandfirst-differenceddata.Tenseriesaresta-
tionaryafteronedifferentiation,ortheresidualsofthelogHPfiltered
originalseriesarestationary.
Theestimationprocedureisasfollows:thesimultaneousequationsare
estimatedbyaheteroscedascityconsistentordinaryleastsquares(OLS)
procedure.Theestimatedcoefficientsandtheirt-valuesforthepegand
floatspecificationsaregiveninTablesland2.
?
?
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　TablelEstimatedCoefficientsforPegSpecifications
し
o
I
i
IndonesiaKorea MalaysiaPhilippinesThailand
轟
al 0.129 0.422* 0.507**0.333***0.669*
馳.
.
.
(0.889)(1.435)(2ユ32) (4.545)(1.621)
a2 一〇.054辮 一〇.033 111: 一〇.005 一〇.083*
(-6.467)(-0.251)(0.009)(-0.085)(-1.627),
a3 一〇.233 0.331 0.457 一〇.392** 一〇.328
(-1.087)(0.192)(0.081)(-2.006)(-0.582)
a4 一2.654*** 0.220 一〇.781** 一〇.224 一〇.231 聖
(-4.571)(0.665)(-2.209)(-0.561)(-0.119)
a5 1.411***0.002 一〇.064 0.024 0.203
(5.332)(0.008)(-0.010)(0.823)(0.221)
a6 0.081**0.044* 0.055 一〇.400*** 0.204
(2.182)(1.512)(0.302)(-3.417)(0.816)
a7 0.656***0.987**0.193 0.895*零宰 一1.298零
(6.452)(7.129)(0.483)(6.342)(-2.108)}:
a8 一〇.033* 一〇.304* 一〇.983** 一〇.928* 一〇.872*紳
(-1.654)(-1.557)(-1.985)(-1.765)(-4.387)
、1
a9 0.889***0.593 1.508* 1.012***一〇.765
チ
[
(5.392)(0.782)(1.683)(6.398)(-0.927)
a10 0.405* o.os7 0.480**o.isa** 一〇.238構
(1.708)(0.783)(2.008)(1.976)(-3.927)1
all 0.010***
,
0.006 0.024***一〇.001 111:
(3.546)(0.002)(3.905)(-0.083)(0.295)
a12 2.543* 0.405***0.885* 0.563** 0.480零
(1.556)(6.087)(1.543)(1.928)(1.732)國
a13 0.563* 0.084零 一〇.oso 0.065 0.103
(1.643)(1.712)(-0.719)(0.088)(0.099)、
a14 一〇.166** 一〇.009 11:' 一〇.007 0.009"
(-2.108)(-0.602)(0.586)(-0.083)(0.010)
a15 0.875***0.563***0.654**0.447* 0.576*11
(4.387)(7.128)(2.225)(1.552)(1.494)'ll
a16 0.775 0.611***0.543***0.667 0.662**
(0.754)(6.702)(4.548)(1.623)(1.582)
「
　
a17 一〇.075 一〇.100 0.006 0.267 111:
(-1.021)(-0.458)(0.071)(0.982)(0.032)
Note)***issignificantat1%,**at5%,*at10%level.tvaluesare
09
giveninparentheses.
1
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??
Lable2
?
EstimatedCoefficientsforFloatingSpecifications
IndonesiaKorea Malaysia PhilippinesThailand
1.`
6,
1㌦∵
.唱
覧
■
?
?
?
?ー
、
一
.31・
,.
1鼻
?
?
0.897
(0.721)
-0.204**
(-2.115)
-0.059
(-0.155)
-0.231*
(-1.639)
L208拳**
(6.493)
0.067
(0.233)
0.656零宰零
(6.452)
-0.033*
(-1.654)
0.889***
(5.392)
0.405*
(1.708)
IIt:
(0.Ol8)
0.048
(0.583)
-0.191
(-1.088)
o.00s
(0.127)
0.377**
(2.129)
0.565***
(4.086)
-0.103
(-0.293)
4.398宰*
(2.220)
0.557**
(2.226)
-0.085
(-0.445)
0.888
(0.596)
0.287
(0.769)
0.243**
(2.186)
-0.022
(-0.129)
0.987***
(7.129)
-0.304*
(-1.557)
0.593
(0.782)
11:
(0.783)
10.180
(1.023)
10.234
(12.293)
-15.987***
(-6.450)
17.293**
(2.221)
0.408**
(2.004)
0.608***
(5.082)
111:
(-0.023)
4.054**
(2.124)
0.200
(1.041)
0.014
(0.492)
0.562
(0.552)
-0.872***
(-4.392)
111:
(-0.128)
0.474*
(1.487)
0.193
(0.483)
-0.983**
(-1.985)
1.508*
(1.683)
0.480**
(2.008)
111:
(0.129)
0.065
(0.477)
11:
(-0.298)
0.004
(0.738)
0.605*
(1.745)
0.507***
(5.132)
0.003
(0.028)
2.390*
(1.649)
0.203
(0.672)
-0.132
(-0.298)
-0.353***
(-6.452)
-0.564***
(-2.981)
-0.053
(-0.871)
-0.786**
(1.898)
0.895***
(6.342)
-0.928*
(-1.765)
1.012***
(6.398)
0.188*窒
(1.976)
0.082**
(1.973)
0.484
(0.499)
0.409
(0.597)
0.077*
(1.775)
0.498**
(2.208)
0.508**
(5.001)
-0.022
(-0.382)
4.049***
(3.007)
11:.
(0.436)
0.004
(0.005)
-0.256**
(-2.265)
-0.527***
(-3.926)
0.239
(0.382)
0.002
(0.008)
-1.298**
(-2.108)
-0.872***
(-4.387)
-0.765
(-0.927)
-0.238***
(-3.927)
0.001
(0.097)
0.129
(0.237)
0.101
(0.375)
0.005
(0.296)
0.584***
(3.659)
0.604***
(5.928)
111・
(0.093)
3.827聯
(2.204)
???
?
"*issignificantat1%,**at5%,*at10%level.tvaluesaregiveninparentheses.
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Asshowninthetable,thecoefficientsdonothavethesamevaluesfor
individualcountriesusingdifferentsystems,andtheydonothavesig-
nificantvalues,buttheytendtohavethesamesigns.
Table3revealscoefficientsforsystem-specificsamplesofpegandfloat
exchangeratesystems.
ThevaluesofthecoefficientsoftheBPscheduleinthepegsystemfor
MalaysiaandThailandarelargeasindicatedinTable2.Thisisexplained
bythefactthatthosecountrieshavebeentheonesthathaveattracted
I
greatinflowsofcapital(Baskaran,1998).Thecoefficienta18inTable2
variesgreatly.Somecountrieshavehighpositivevalues,whichimpacts
welfare.
TheLucascritiqueiscertainlyanimportantquestionrelativetothis
work(deSouzaandLedrut,2003).Ifthisanalysisassumedthatthecoef-
ficientsofthefundamentalvariablesareconditionalonthepolicychoice,
itwouldimplythattheyweredeterminedbythecurrentexchangerate
system.Itwouldnotbepossibletoderivetwoseriestocharacterizedif-
ferentsystemsfromthesamedata-generatingprocess.Thispaperuses
theseriesgeneratedbytheestimatedcoefficientsinthewelfarecompari-
son.
4.WelfareEffectsofExchangeRateSystemChoices
Determiningthewelfareeffectsofpegvs.floatingexchangeratesys-
ternsismostimportant.ThefiveAsiancountriesexaminedinthispaper
allsufferedseriousdamage.Threeofthemchangedexchangeratesys-
ternsfrompegtofloat.Theothertwohavenotchangedsystems.
Floatingexchangeratesystemshavebeenpopularandhavetendedto
evaluatewellininternationalfinancialmarkets.Somecountries,includ-
ingChina,havebeencriticizedbydevelopedcountriesfornothaving
adoptedafloatingsystem.
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n Table3CoefficientsforSystem-specificSamples
● Indonesia Korea Thailand
1,_Peg Float Peg Float Peg Float
酬o.o(4.器お*
塵、 ・-0.076零
(-1.603)
-0.037
圖■直4(・0.182)
-2.204*墜
,,・(
-1.658)
レ'1 .593
1ts.(0.398)
10.089
瞳1:(0.787)
?
???
智、1〔k592(
0.493)
駐 二゜〇
.046
慶づ(-0.826)
藍・0827*(`1
.633)
ト0.404料
X2,082)t
一二〇
.017***
f.(4.032)
2.320零
脚、(】L軌703)
幡.填36
奪《1:U23)ド
鴬◎1.19P
e
争
→
;x:705)
1.
50***
032)
u59冷零
231)
1Q8
し238)
1り・
0.645**
(2.128)
-0.378*
(1.645)
-0.034
(-0.443)
-0.335*
(-1.730)
1.587***
(4.986)
0.043
C-0.827)
0.545*
(1.658)
-0.023***
(-4.308)
0.845零
(1.765)
0.438**
(1.996)
0,008ホ
(1.775)
0.432
(0.239)
-0.188
(-0.922)
-0.005
(-0.211)
0.434*
(1.654)
0.567***
(3.655)
-0.099
(-0.343)
3.345***
(4.399)
0.402
(1.018)
-0.048
(-0.298)
0.339
(0.809)
0.023
(0.629)
0.002
(0.027)
0.059
(0.999)
0.939
(0.209)
-0.192
(-0.487)
0.298*
(1.703)
11::
(0.392)
0.007
(0.398)
0.584
(0.598)
0.067
(0.798)
-0.014
(-0.398)
0.603零*
(2.127)
0.504***
(4.982)
-0.102
(-0.121)
0.532
(1.002)
11:
(-0.399)
0.644***
(3.377)
0.203
(0.113)
0.212
(0.089)
-0.034
(-0.009)
0.790
(1.128)
-0.423***
(-4.035)
0.444
(0.281)
0.739
(0.201)
10.87***
(12.987)
13.932
(1.102)
-13.298**
(2.143)
14.988***
(4.656)
0.545***
(3.209)
0.605**
(2.188)
-0.004*
(-1.669)
3.444***
(4.539)
0.598
(1.010)
11':
(-0.564)
-0.239***
(-3.478)
-0.443
(-0.593)
0.387
(0.398)
0.055
(0.487)
-0.903
(-0.376)
-0.823*
(-0.172)
11:
(-1.103)
-0.188
(-0.322)
0.012*
(1.655)
0.508*
(1.634)
0.203
(0.335)
0.004
(0.563)
0.530
(0.567)
0.569*
(1.659)
0.003
(0.483)
0.132
(0.989)
-0.129
(-0.213)
-0.199
(-0.983)
-0.548***
(-3.482)
0.108
(0.001)
0.012
(0.088)
-1.123**
(-2.109)
-o.s70**
(-2.003)
-1.123***
(-3.554)
-0.233*
(-1.572)
o.00g***
(3.423)
0.192
(1.002)
0.275
(0.092)
0.006*
(1.666)
1.633***
(3.867)
0.609***
(4.098)
0.024
(1.135)
3.245**
(2.214)
鳶 　fi¢antat1%
,**at5%,*at10%level.tvaluesaregiveninparentheses.
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Thispaperprovidesoneanalysisbasedonthecountries'welfareasde-
rivedbyequation(5)intheprevioussection.Table4providesresultsby
countryoftheestimatedwelfarefunctions.Theweightsgiventooutput
andinflationbythepolicy-makerweresettovaryfrom1.00toO.
Asanexchangeratestrategy,thefloatsystemseemspreferabletothe
pegsystem.Generallyspeaking,thepegappearsonlytodominatein
economiesthatarestillinneedofmacro-stabilization,thosethathave
credibilityproblemswiththeirmonetaryorfiscalauthorities,orthat
havesomeshakyfundamentals.TheAsiancountriesanalyzedinthis
paperhadalreadyenduredtheseeconomicconditions.
Further,formostcountries,theoptimalexchangeratestrategyisin-
differenttochangesinthecombinationsoftheparameterweightsinthe
lossfunction,sothatthesecountriesonlyswitchtotheothersystemat
theextremeendofthedistribution.TheexceptionisIndonesia,where,
duetotheextremepass-through,theswitchoccursattheotherextreme.
Koreaisalsoanexception,butwiththeweightofthedistribution
skewedtowardafloat.
Ingeneral,aseconomieshavedevelopedgradually,floatsystemshave
Table4Loss-functionOutcomes
CountrySystem b1:1.00
b2:0.00
b1:0.75
b2:0.25
b1:0.50
b2:0.50
b1:0.25
b2:0.75
b1:0.00
b2:1.00
Indonesia
Korea
Malaysia
Philippine
Thailand
Peg
Float
Peg
Float
Yeg
Float
Y g
Float
Yeg
Float
一〇.144
0.220
1!1・
111:
-0.444
0.256
-0.145
-0.145
0.023
0.1.33
一〇.124
-1.878
-0.005
0.00s
-0.345
..
11"
11::
11
11
11"
-3.556
-0.003
-0.001
-0.208
0.133
-0.070
-0.056
0.010
0.055
一〇.077
-5.880
-o.00s
-0.006
-0.111
111
-0.044
-0.022
0.003
0.031
一〇.049
-8.004
-0.002
-0.040
-0.004
-0.003
0.005
0.010
-0.003
111:
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fittedtheeconomies.Pegsystemssurelyhavesomemerits,butfloatsys-
tamsarepreferredbecauseoftheirimpactonwelfare.Theexchange
ratesofmostdevelopingAsiancurrencieswerepegged-toagreateror
lesserextent-totheU.S.dollar.Thedollar'sriseagainsttheyenand
EuropeancurrenciesmeantthatAsianswerelosingcompetitivenessin
whatweremajorexportmarkets.Moreover,theAsiancountries'infla-
tionrates,whilelowbydevelopingcountriesstandards,werehigherthan
thoseofmostdevelopedcountries.Thesetwoeffectsgeneratedmodest
realeffectiveexchangerateappreciation.In1996,economicgrowthbegan
toslowsignificantly(Noland,et.al.,1999).
Thefivecountriesanalyzedinthispapermighthavereachedatsome
kindofhigheconomiclevel,atleastcomparedtoalotofdevelopingcoun-
triesthatusethepegexchangeratesystem.Fromnowon,thesefive
countrieswillcontinuetogrowwhilethemajorityofdevelopedcountries
usethefloatexchangeratesystem.Fortunately,thepaceoffinancialsec-
forreformsbegantoaccelerateinthelate1980s.Manyreformshavebeen
motivatedbytheneedtopursuestabilityandbroaderstructuralreform
objectivesinanefficientandeffectivemanner.Basicconditionsforintro-
ducingthefloatsystemhavebeenrealized.
5.Conclusion
ThispaperanalyzedtheoptimalexchangeratestrategyforfiveAsian
countries.Theresultsfromaformalmodelingexerciseofalternativeex-
changeratesystemssuggestthatafloatsystemmayproduceagreater
degreeofaggregatewelfare.
Theseresultsindicatethatsomecurrentexchangeratesystemchoices
arenotoptimalforsomeoftheAsiancountriesandimplypotentialwel-
fareandstabilizationgainsfromachangeinsystems.
Insomecases,astableexchangerateisnecessary.Atatimewhen
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stabilizingthecurrencymarketiscrucialtosustainingeconomichealth
therearenodoubtstrongreactionstoproposalstochangeexchangerate
systems(Jackson,1999).Attemptstostabilizetheexchangeratetrans-
fervolatilitytothedomesticmoneymarketwithparticularlystrongim-
pactoninflation.Developingcountries'situationsaresometimes
differentfromdevelopedones.
Exchangeratestabilityormovementhaslongbeenconsideredacritical
elementinpolicydecisions,butitisimportantalsotofocusontheaspect
ofimpactongeneralfinancialwelfare.Furtherresearchisrecommended
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Footnotes
1.MFmodelshavebeencriticizedforlackingclearmicro-foundations.S
therearenoagentsintheset-up,determiningtheiractionsbyopenly
mizingalossfunctionormaximizingawelfarefunction.Ontheother
MFstillremainsthemost-usedmacroeconomicmodelforpolicyp
becauseofitselegance,simplicity,andintuitivepolicyimplications.
2.ExternalRealGDPisweightedaverageofU.S.andJapanbytradevolt
3.Itcanbeunderstoodasindicatingthedegreeofpass-throughfromexc
ratemovementstodomesticpricesinthiseconomy.
